Deep brain stimulation of the anterior nucleus of the thalamus: effects of electrical stimulation on pilocarpine-induced seizures and status epilepticus.
Electrical stimulation of the anterior nucleus of the thalamus appears to be effective against seizures in animals and humans. As the optimal stimulation settings remain elusive, we studied the effects of different stimulation parameters against pilocarpine induced seizures and status epilepticus (SE). Adult rats had electrodes implanted bilaterally into the AN. Five days later, different groups of animals were stimulated with 1000 microA, 500 microA, or 200 microA and frequencies of either 20 Hz or 130 Hz. Pilocarpine (350 mg/kg i.p.) was injected 5 min after stimulation onset and seizures were monitored. Sham-treated controls had electrodes implanted but did not receive stimulation until they developed SE. After SE, these animals had the electrodes turned on to assess whether AN stimulation could arrest ongoing ictal activity. Compared to sham-treated controls (n=8), stimulation at 500 microA (n=13) significantly increased the latency for seizures and SE by 1.9-2.2-fold. In contrast, stimulation at 1000 microA (n=8) produced a non-significant decrease in the latencies to these events. No major effect was observed with stimulation at 200 microA (n=11). Similar results were obtained for each current intensity, regardless of the stimulation frequency used (20 Hz and 130 Hz). In sham-treated controls that had the electrodes turned on after SE, stimulation was not able to arrest ongoing ictal activity. The anticonvulsant effects of AN stimulation against pilocarpine-induced seizures were mainly determined by the current and not the frequency of stimulation. AN stimulation initiated after SE onset was ineffective.